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(57) Symbols of a plurality of page turning buttons 
and one guide display button are displayed on a screen 
(1) of a computer system (3). A page turning apparatus 
for use with a computer system has a screen data table 
(7) that stores information of page turning buttons for 
individual pages to be turned and information of pages 
displayed by the page turning buttons. When one of the 
page turning buttons is selected by an input unit (2) 
such as a mouse, the page turning apparatus obtains 
page information corresponding to the selected page 
turning button from the screen data table (7) and 
replaces the current screen page of the computer sys- 
tem (3) with a page corresponding to the obtained page 
information. In addition, the page turning apparatus has 
a screen page hierarchical data table (11) correspond- 
ing to functions of pages that can be displayed. When a 
guide display button is selected by the input unit such as 
the mouse, the page turning apparatus generates a 
screen page hierarchical chart that hierarchically repre- 
sents the relation of individual pages based on the 
screen hierarchical data table, changes the color of a 
part of the screen page hierarchical chart so as to dis- 
tinguish the current screen page in the screen page 
hierarchical chart, and displays the screen page hierar- 
chical chart as a window on the screen (1) of the com- 
puter system (3). 
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Description 

The present invention relates to a page turning 
apparatus for use with a computer system. 

In a recent computer system for use with a plant s 
operation supervising unit, a plant operation simulator, 
or the like, as interactive functions or man-machine 
interface functions increase, the number of pages dis- 
played on a CRT screen or the like tends to increase. 
These screen pages are hierarchized corresponding to 
individual functions. To display a desired page on the 
screen, hierarchical pages are turned level by level 

So far, a page turning operation has been per- 
formed in accordance with a guidance shown on the 
screen. For example, several page turning buttons for 
displaying higher hierarchical pages or lower hierarchi- 
cal pages are provided. By clicking or touching a 
desired "page turning button" with a pointing device 
such as a mouse or a touch sensor panel, the current 
page is turned or changed to a desired page. 

In the conventional method for turning or changing 
the current page to a desired page with such a "page 
turning button", pages that can be displayed next are 
controlled by the computer system. Thus, from the 
user's point of view, without knowledge of man-machine 
interface functions of individual screen pages, the user 
cannot know a screen page that is displayed next. Con- 
sequently, the user does not know whether he or she 
can immediately evoke a desired function. 

As described above, since the conventional page 
turning apparatus of the computer system does not 
have a means for allowing the user to know the position 
of the current screen page in the hierarchy, unless he or 
she is familiar with the man-machine interface functions 
of the individual screen pages, he or she cannot know 
how to turn the current screen page to a screen page 
corresponding to a desired function. 

In addition, when the conventional page turning 
apparatus of the computer system has a plurality of 
page turning means such as page turning buttons, the 
user cannot easily know the hierarchical and functional 
relation between screen pages displayed by the individ- 
ual page turning buttons. Thus, the user cannot know 
what page will be displayed by each of the page turning 
buttons. 

Moreover, since the conventional page turning 
apparatus of the computer system does not have a 
means for restoring the preceding page, after the cur- 
rent screen page is turned to another page, it is difficult 
to turn the preceding page back on the screen directly. 

In addition, in the convention page turning appara- 
tus of the computer system, since the page turning 
means such as page turning buttons are not related to 
the screen hierarchy, unless the user is familiar with the 
man-machine interface functions of individual pages, he 
or she cannot accurately know functions which can be 
provided by the page turning. 

Therefore, an object of the present invention is to 
provide a page turning apparatus for use with a compu- 



ter system that can solve the above-described problems 
and easily turn the current page to a page correspond- 
ing to a desired man-machine interface function. 

Another object of the present invention is to provide 
a page turning apparatus for use with a computer sys- 
tem that allows the user to easily know the hierarchical 
and functional relation between screen pages that can 
be turned from the current screen page. 

A further object of the present invention is to pro- 
vide a page turning apparatus for use with a computer 
system that can easily restore the current screen page 
to the previous screen page. 

The present invention is a page turning apparatus 
for use with a computer system, the apparatus compris- 
ing a display unit, an input unit, means for a page turn- 
ing symbol on a page displayed on a screen of the 
display unit, means for turning a current page on the 
screen to a page related to the page turning symbol 
which is selected by the input unit, and means for repre- 
senting a hierarchical relation between a current screen 
page displayed on the display unit and a page that can 
be turned from the current screen page. 

These and other objects, features and advantages 
of the present invention will become more apparent in 
light of the following detailed description of best mode 
embodiments thereof, as illustrated in the accompany- 
ing drawings. In the drawings, for simplicity, similar por- 
tions are denoted by similar reference numerals. 

Fig. 1 is a block diagram showing a page turning 
apparatus according to a first embodiment of the 
present invention; 

Fig. 2 is a schematic diagram showing an example 
of data that is output from an input processing por- 
tion; 

Fig. 3 is a schematic diagram showing an example 
of data stored in a screen data table shown in Rg. 

1; 

Rg. 4 is a schematic diagram showing a screen 
image corresponding to screen page number 2 in 
the screen data table shown in Fig. 3; 
Rg. 5 is a schematic diagram showing an example 
of data stored in a screen page hierarchical data 
table shown in Fig. 1 ; 

Rg. 6 is a schematic diagram showing an example 

of a screen page hierarchical chart guide displayed 

on a screen of a display unit; 

Rg. 7 is a flow chart showing an example of the 

operation of the first embodiment; 

Rg. 8 is a block diagram showing a page turning 

apparatus according to a second embodiment of 

the present invention; 

Rg. 9 is a block diagram showing a page turning 
apparatus according to a third embodiment of the 
present invention; 

Rg. 10 is a schematic diagram showing an example 
of data stored in a screen data table shown in Rg. 

9; 

Rg. 1 1 is a schematic diagram showing a screen 
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image corresponding to screen page number X in 
the screen data table shown in Fig. 10; 
Fig. 12 is a schematic diagram showing an example 
of data stored in a screen page hierarchical data 
table shown in Fig. 9; s 
Fig. 13 is a schematic diagram showing a screen 
page hierarchical chart corresponding to the exam- 
ple of data stored in the screen page hierarchical 
data table shown in Fig. 12; 
Fig. 14 is a block diagram showing a page turning 
apparatus according to a fourth embodiment of the 
present invention; 

Fig. 1 5 is a schematic diagram showing an example 
of data stored in a screen data table shown in Fig. 
14; 

Fig. 16 is a schematic diagram showing a screen 
image corresponding to screen page number 2 in 
the screen data table shown in Fig. 15; 
Fig. 17 is a block diagram showing a page turning 
apparatus according to a fifth embodiment of the 
present invention; 

Fig. 18 is a schematic diagram showing an example 
of data stored in a screen data table shown in Fig. 
17; 

Fig. 19 is a schematic diagram showing a screen 
image corresponding to screen page number Ni in 
the screen data table shown in Fig. 18; 
Fig. 20 is a schematic diagram showing an example 
of a screen page hierarchical chart displayed as a 
window on the screen of the display unit; 
Fig. 21 is a block diagram showing a page turning 
apparatus according to a sixth embodiment of the 
present invention; 

Fig. 22 is a schematic diagram showing an example 
of data stored in a screen data table shown in Fig. 
21; 

Fig. 23 is a schematic diagram showing a screen 
image corresponding to screen page number Mk in 
the screen data table shown in Fig. 22; 
Fig. 24 is a schematic diagram showing an example 
of data stored in a screen page hierarchical data 
table shown in Fig. 21 ; 

Fig. 25 is a schematic diagram showing an example 
of data stored in a screen color data table shown in 
Fig. 21 ; and 

Fig. 26 is a schematic diagram showing an example 
of a function group of screen pages in a screen 
page hierarchical chart. 

Now, with reference to Fig. 1 , a page turning appa- 
ratus according to a first embodiment of the present 
invention will be described. The page turning apparatus 
for use with a computer system is composed of a dis- 
play unit 1 such as a CRT or a liquid crystal display unit, 
an input unit 2 such as a keyboard, a mouse, and/or a 
touch sensor panel, and a computer 3. The computer 3 
is composed of an input processing portion 5, a screen 
data table 7, a man-machine processing portion 9, a 
screen page hierarchical data table 1 1 , a screen control 



processing portion 13, and a display processing portion 
15. The input processing portion 5 converts a signal s1 
received from the input unit 2 into data d1 . The screen 
data table 7 stores information of individual screen 
pages displayed on the display unit 1. The man- 
machine processing portion 9 inputs the data dl and 
generates screen data d2 displayed on the display unit 
1 based on the screen page data table 7. The screen 
page hierarchical data table 1 1 stores screen page hier- 
archical information that represents the hierarchical and 
functional relation between each screen page. The 
screen control processing portion 13 generates guide 
display data d4 based on the screen page hierarchical 
data table 1 1 corresponding to the guide display request 
d3 that is output from the man-machine processing por- 
tion 9. The display processing portion 15 inputs the 
screen data d2 from the man-machine processing por- 
tion 9 and guide display data d4 from the screen control 
processing portion 13 and outputs a display signal s2 to 
the display unit 1 . 

As shown in Fig. 2, data d1 received by the man- 
machine processing portion 9 from the input processing 
portion 5 is composed of an operation type and coordi- 
nate data of an operation point. For example, when an 
alphanumeric character X is input on the CRT screen 
from the keyboard as the input unit 2, data d1 a is output 
from the input processing portion 5 to the man-machine 
processing portion 9. When the left button of the mouse 
as the input unit 2 is clicked on the CRT screen, data 
d1b is output from the input processing portion 5. 

Fig. 3 shows an example of data stored in the 
screen data table 7. The screen data table 7 stores data 
tables 7a and 7b. The data table 7a has a screen page 
number field and a button type field. The button type 
field stores display regions corresponding to button 
types of individual screen page numbers. The data table 
7b has a button type field, a name field 7b 1 , an opera- 
tion type field 7b2, and a destination page number field 
7b3. In addition, the screen data table 7 stores data (not 
shown) intrinsic to screen pages corresponding to 
screen page numbers. 

For example, the screen page corresponding to 
screen page number 2 has two buttons corresponding 
to button type numbers 0 and 1 . The display regions of 
the buttons corresponding to the button numbers 0 and 
1 are (10 to 20, 5 to 10) and (30 to 40, 5 to 10) that are 
X coordinates and Y coordinates on the CRT The name 
of the button corresponding to button type number 0 is 
"guide". The name of the button corresponding to button 
type number 1 is "lower hierarchical". Thus, the screen 
image G2 corresponding to screen page number 2 is 
displayed as shown in Fig. 4. When the "guide" button 
P0 is selected by clicking the left button of the mouse, 
since the destination page number is 0, the man- 
machine processing portion 9 determines that a guide 
display request has been issued. Thus, the guide dis- 
playing portion 17 outputs the guide display request d3 
to the screen control processing portion 13. When the 
"lower hierarchical" button P1 is selected by clicking the 
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left button of the mouse, the man-machine processing 
portion 9 generates screen data corresponding to 
screen page number 5. Thus, the display processing 
portion 15 causes the display unit 1 to substitute the 
current screen page with the page corresponding to s 
screen page number 5. 

Fig. 5 shows an example of data in the screen page 
hierarchical data table 11. The screen page hierarchical 
data table 1 1 has a screen page number field, a hierar- 
chy number field, and a function number field. The hier- 
archy number field stores hierarchical positions 
corresponding to screen page numbers. The functional 
number field stores horizontal positions dependent on 
functions in individual hierarchical levels. The screen 
control processing portion 13 generates guide display 
data as a screen page hierarchical chart that hierarchi- 
cally represents the relation between the current screen 
page and other pages based on the screen page hierar- 
chical data table 11 corresponding to the guide display 
request d3 received from the guide displaying portion 
17. 

Fig. 7 is a flow chart showing the operation of the 
page turning apparatus according to the embodiment in 
the case that the user operates the "guide" button PO on 
the screen image G2 corresponding to screen page 
number 2 of the display unit 1 as shown in Fig. 4. 

At step 100, when the user clicks the left button of 
the mouse at the position of the "guide" button PO on the 
screen G2 corresponding to screen page number 2 
shown in Fig. 4, the flow advances to step 101. At step 
101 , the input processing portion 5 provides the data d1 
composed of the operation type (clicking the mouse left 
button) and operation point to the man-machine 
processing portion 9. 

At step 102, the man-machine processing portion 
9, which has stored screen page number 2 that is cur- 
rently displayed on the display unit 1 , determines that 
the button corresponding to button type number 0 has 
been selected based on screen page number 2 and the 
data d1 received from the input process portion 5, and 
obtains destination page number 0 from the screen data 
table 7 shown in Rg. 3. 

When the destination page number is 0, in the 
guide displaying portion 1 7 the man-machine process- 
ing portion 9 outputs as the guide display request d3 the 
number of the screen page that is currently displayed to 
the screen control processing portion 13. 

At step 103, the screen control processing portion 
13 references the screen page hierarchical data table 
1 1 shown in Fig. 5 about the number of the is current 
page received as the guide display request d3, gener- 
ates a screen page hierarchical chart as shown in Fig. 
6, changes the color of the portion corresponding to the 
current screen page into another color different from the 
colors of the other pages, and outputs the guide display 
data d4 to the display processing portion 15. 

At step 104, the display processing portion 15 dis- 
plays the screen page hierarchical chart guide as 
shown in Fig. 6 as a window on the screen Q2 of the dis- 



play unit 1. 

Rg. 6 shows an example of the screen page hierar- 
chical chart guide displayed in the case that the current 
screen page number received as the guide display 
request d3 is (N + 3)l. The portion g corresponding to 
the screen page that is currently displayed is displayed 
in a different color. Thus, the page displayed as the 
screen image G2 can be immediately distinguished in 
the screen hierarchical chart. 

In this embodiment, by selecting the "guide" button 
on the screen by a predetermined operating method, 
the screen page hierarchical chart guide as shown in 
Rg. 6 can be displayed. With the screen page hierarchi- 
cal chart guide, the relation between the current screen 
page and a destination screen page can be easily 
known. 

Now, with reference to Fig. 8, a page turning appa- 
ratus according to a second embodiment of the present 
invention will be described. In the second embodiment, 
to allow a destination page to be selected with the 
screen page hierarchical chart guide displayed as a 
window on a display unit 1 , guide display data d4 gener- 
ated by a screen control processing portion 1 3 is sent to 
a man-machine processing portion 9. The man- 
machine processing portion 9 temporarily stores a dis- 
play region of the window for the screen page hierarchi- 
cal chart guide, display regions of individual screen 
pages in the screen page hierarchical chart guide, and 
the selected operation type. 

In the state that the screen page hierarchical chart 
guide shown in Fig. 6 is displayed as a window on the 
display unit 1 , when a page (N + 2) K+1 in the screen 
page hierarchical chart guide is selected by the mouse, 
an operation signal s1 is sent to an input processing 
portion 5. The input processing portion 5 converts the 
operation signal s1 into data d1 . The data d1 is input to 
the man-machine processing portion 9. 

The man-machine processing portion 9 determines 
whether or not an operation point of the data d1 is in the 
display region of the window. When the operation point 
is not in the display region of the window, the man- 
machine processing portion 9 references a screen data 
table 7 as shown in Rg. 3 and performs the above-men- 
tioned normal process. When the operation point is in 
the display region of the window, the man-machine 
processing portion 9 determines that the operation point 
of the data d1 is in a display region of a page (N + 2) k+1 
in the screen page hierarchical chart guide and obtains 
a screen page number corresponding to the page (N + 
2) K+1 . The man-machine processing portion 9 refer- 
ences the screen data table 7, generates screen data 
corresponding to the screen page number, and outputs 
the screen data to a display processing portion 15. 

The display processing portion 15 replaces the 
screen data displayed on the display unit 1 with screen 
data received from the man-machine processing por- 
tion 9. 

Thus, in the second embodiment, with the screen 
page hierarchical chart guide displayed as a window on 
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the display unit 1, a destination page can be easily and 
freely selected. 

Now, with reference to Fig. 9, a page turning appa- 
ratus according to a third embodiment of the present 
invention will be described. A computer 3 of the page 
turning apparatus is composed of an input processing 
portion 5, a screen data table 7, a man-machine 
processing portion 9, a screen page hierarchical data 
table 1 1 ', a screen control processing portion 21 , and a 
display processing portion 15. The input processing 
portion 5 converts a signal s1 received from an input 
unit 2 into data d1 . The screen data table 7 stores vari- 
ous information such as page turning buttons for screen 
pages displayed on a display unit 1 . The man-machine 
processing portion 9 references the screen data table 7 
and generates screen data d2 corresponding to the 
data d1. The screen pages hierarchical data table 11' 
stores information of the relation of positions in the 
screen page hierarchy and screen colors of page turn- 
ing buttons corresponding to hierarchical levels. The 
screen control processing portion 21 references the 
screen page hierarchial data table 1 1 ' corresponding to 
the screen data d2 received from the man-machine 
processing portion 9 and outputs screen data d5 repre- 
senting screen colors of page turning buttons to be dis- 
played on the screen. The display processing portion 15 
inputs screen data d5 from the screen control process- 
ing portion 21 and outputs a display signal s2 to the dis- 
play unit 1 . 

Fig. 10 shows an example of page turning button 
information for individual screen pages stored in the 
screen data table 7. In this embodiment, page turning 
buttons displayed on the screen have names of pages 
to be displayed by these buttons. Thus, the screen data 
table 7 has destination page names corresponding to 
button type numbers. 

Fig. 1 1 shows a screen image GX corresponding to 
screen page number X in the screen data table 7 shown 
in Fig. 10. In Fig. 11, P1, P2, and P3 are page turning 
buttons corresponding to button type numbers 1 , 2, and 
3, respectively. 

Unlike with the screen page hierarchical data table 
1 1 shown in Fig. 5, the screen page hierarchical data 
table 1 1 ' also has a screen color number field that 
stores colors of page turning buttons as shown in Fig. 
12. Fig. 13 is a screen page hierarchical chart corre- 
sponding to a data example in the screen page hierar- 
chical data table 11*. 

Now, with reference to Figs. 9 to 13, the operation 
of the embodiment for displaying a screen image shown 
in Fig. 1 1 will be described. 

When the man-machine processing portion 9 
receives input data dl from the input processing portion 
5 as a result of an selecting operation of a page turning 
button, the man-machine processing portion 9 obtains 
screen data d2 composed of destination page number 
X t button type numbers 1, 2, and 3, and button display 
regions ( 1 0 to 20, 5 to 1 0), (30 to 40, 5 to 1 0). and (50 to 
60, 5 to 10) from the screen data table 7 shown in Fig. 



10 and outputs the screen data d2 to the screen control 
processing portion 21. The destination screen data d2 
has default values for button colors regardless of button 
types. 

5 The screen control processing portion 21 refer- 

ences the screen page hierarchical data table 11' 
shown in Fig. 12 for to the screen data d2 received from 
the man-machine processing portion 9, sets up colors 
of the page turning buttons displayed on a destination 

w screen page, and outputs button color setup screen 
data d5 to the display processing portion 15. 

In other words, since page turning buttons corre- 
sponding to button type number 1 having destination 
page number (N + 2) k , corresponding to button type 

15 number 2 having destination page number (N + 1) k> and 
corresponding to button type number 3 having destina- 
tion page number (N + 1) k+1 , are displayed on a screen 
displaying the page of number X, screen color numbers 
Y, X, and X are set up to the page turning buttons 

20 according to the screen page hierarchical data table 1 1 ' 
shown in Fig. 12. 

The display processing portion 15 displays a 
screen image GX as shown in Fig. 11 on the display unit 
1 corresponding to the button color setup screen data 

25 d5 received from the screen control processing portion 
21. The page turning button P1 corresponding to button 
type number 1 , the page turning button P2 correspond- 
ing to button type number 2, and the page turning button 
P3 corresponding to button type number 3 displayed on 

30 the screen GX have destination page names "(N + 2) k ", 
"(N + 1) k ", and "(N + 1) k+1 ". respectively. Corresponding 
to the hierarchical levels of the destination pages, the 
color of the "(N + 1 ) k " button P2 is the same as the color 
of the "(N + 1) k+1 n button P3. In addition, the color of the 

35 "(N + 2) k " button P 1 is different from the colors of the "(N 
+ 1) k " button P2 and the "(N + 1) k+1 " button P3. 

Since the colors of the page turning buttons are 
changed corresponding to the hierarchical levels of the 
destination pages, the user can recognize the function 

40 of the destination page at a glance and quickly know the 
page turning method from the current screen page to a 
desired page. 

Now, with reference to Fig. 1 4, a page turning appa- 
ratus according to a fourth embodiment of the present 

45 invention will be described. In the page turning appara- 
tus according to this embodiment, when a man-machine 
processing portion 9 generates new screen data d2 cor- 
responding to a page turning request, the man-machine 
processing portion 9 outputs the screen data d2 to a 

so display processing portion 15. In addition, the man- 
machine processing portion 9 sends screen data d6 of 
the current screen page to a screen control processing 
portion 31. A screen data table 7 has display informa- 
tion and function information of a cancellation button. 

55 The man-machine processing portion 9 displays the 
cancellation button on the screen of the display unit 1 . 
When the cancellation button is operated through an 
input unit 2, a canceling portion 33 of the man-machine 
processing portion 9 outputs a cancellation request d7 
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to the screen control processing portion 31 . When the 
screen control processing portion 31 receives the can- 
cellation request d7, the screen control processing por- 
tion 31 outputs the stored screen data, which were 
received from the man-machine processing portion 9, 
as destination screen data d8 to the display processing 
portion 15. 

Fig. 15 shows an example of button information of 
individual screen pages stored in the screen data table 
7. In this embodiment, to accept a cancellation request, 
a cancellation button is displayed on the screen of the 
display unit 1 along with page turning buttons. As shown 
in Fig. 15, the screen data table 7 has a display region 
for the page turning cancellation button and an opera- 
tion type corresponding to button type number 0. The 
name field corresponding to the button type number 0 
has "cancel". 

Fig. 16 shows a screen image G2 corresponding to 
screen page number 2 in the screen data table 7. The 
cancellation button P0 corresponding to button type 
number 0 denoting "cancel" and the page turning button 
PI corresponding to button type number 1 denoting 
"lower hierarchical" are displayed on the screen G2. 

Now, with reference to Figs. 14 to 16, the operation 
of the embodiment in the case that the user operates 
the cancellation button P0 on the screen G2 corre- 
sponding to screen page number 2 shown in Fig. 16 so 
as to restore the screen page of G2 to the preceding 
page. 

When the page turning button Pi on the screen G2 
corresponding to screen page number 2 shown in Fig. 
16 is operated by clicking the left button of the mouse, 
the man-machine processing portion 9 outputs screen 
data d2 corresponding to screen page number 5 set up 
as a destination page number in the screen data table 7 
shown in Fig. 15 to the display processing portion 15. 
The display processing portion 15 replaces the screen 
page of the display unit 1 to the page corresponding to 
screen page number 5. 

In addition, the man-machine processing portion 9 
stores the screen page number 5 as the number of the 
current screen page, obtains the screen data d6 corre- 
sponding to the screen page number 2 that has been 
stored from the screen data table 7 shown in Fig. 16, 
and outputs the screen data d6 to the screen control 
processing portion 31. The screen control processing 
portion 31 stores the screen data d6 as screen data that 
had been displayed before turning page. 

On the other hand, when the cancellation button P0 
on the screen C2 corresponding to the screen page 
number 2 shown in Fig. 16 is selected by clicking the left 
button of the mouse, as shown in Fig. 15, the destina- 
tion page number corresponding to the button is 0. 
When the man-machine processing portion 9 obtains 
the destination page number 0 from the screen data 
table 7, the canceling portion 33 outputs the cancella- 
tion request d7 to the screen control processing portion 
31. 

When the screen control processing portion 31 



receives the cancellation request d7, the screen control 
processing portion 31 outputs screen data stored in the 
above-described manner as screen data d8 to the dis- 
play processing portion 15. The display processing por- 

5 tion 15 restores the screen page of the display unit 1 to 
the page preceding the screen page of G2. 

Thus, in this embodiment, by operating the cancel- 
lation button P0 displayed on the screen as shown in 
Fig. 16, the page preceding the current screen page can 

10 be restored. 

Now, with reference to Fig. 17, a page turning appa- 
ratus according to a fifth embodiment of the present 
invention will be described. In the page turning appara- 
tus according to the fifth embodiment of the present 

75 invention, a man-machine processing portion 9 gener- 
ates screen data d2, or makes a screen page hierarchi- 
cal display portion 41 generate a screen page 
hierarchical display request d9 depending to an opera- 
tion type of a page turning button selected on the 

20 screen. A screen control processing portion 43 gener- 
ates screen page hierarchical data d10 that represents 
the relation between the current screen page and a des- 
tination page based on a screen page hierarchical data 
table 1 1 corresponding to the screen page hierarchical 

25 display request d9 and causes a display processing por- 
tion 15 to display the screen page hierarchical data d10 
as a window on the screen of a display unit 1. 

Fig. 18 shows an example of page turning button 
display information, page turning operation information, 

30 and destination page information for individual screen 
pages stored in a screen data table 7. The page turning 
buttons have destination page names so that the user 
can easily know what pages will be displayed corre- 
sponding to the page turning buttons. 

35 Fig. 19 shows a screen image GNi corresponding 
to screen page number Ni shown in Fig. 18. In Fig. 19, 
P1 , P2, and P3 are page turning buttons corresponding 
to button type numbers 1,2, and 3, respectively. 

Fig. 20 shows an example of a screen page hierar- 

40 chical chart displayed as an window on the screen of 
the display unit 1 by the screen control processing por- 
tion 43. 

Now, with reference to Figs. 17 to 20, the operation 
for displaying the screen page hierarchical chart that 

45 represents the relation between the current screen 
page (corresponding to screen page number Nj) and a 
destination screen page that is a "function 1 " page (cor- 
responding to screen number (N + 2)^ will be 
described. The screen page hierarchical chart is dis- 

50 played when the user operates a "function 1 " button P1 
on a screen GNi corresponding to screen page number 
Nj shown in Fig. 19. 

When the user clicks the right button of the mouse 
at the position of the "function 1" button P1 on the 

55 screen GNi shown in Fig. 1 9, since clicking left button of 
the mouse is set as the page turning operation in the 
screen data table 7 as shown in Fig. 18, the man- 
machine processing portion 9 determines that a page 
turning request to the "function 1" page has not been 
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issued. Thus, the screen hierarchical display portion 41 
in the man-machine processing portion 9 outputs the 
current screen page number Nj and the destination 
page number (N + 2) k as the screen page hierarchical 
display request d9 to the screen control processing por- 
tion 43. 

The screen control processing portion 43 refer- 
ences the screen page hierarchical data table 1 1 shown 
in Fig. 5 corresponding to the current screen page 
number and the destination page number that have 
been input as the screen page hierarchical display 
request d9, generates a screen page hierarchical chart, 
sets up colors for the screen page hierarchical chart so 
that the current screen page, the destination page, and 
the pass from the current screen page to the destination 
page can be clearly distinguished, and outputs the 
screen page hierarchical data d10 to the display 
processing portion 15. 

The display processing portion 15 displays the 
screen page hierarchical chart as shown in Fig. 20 as a 
window on the screen GNi of the display unit 1 corre- 
sponding to the screen page hierarchical data dIO 
received from the screen control processing portion 43. 

In this embodiment, when a page turning button is 
selected in a particular way different from the predeter- 
mined page turning operation, the screen page hierar- 
chical chart shown in Fig. 20 can be displayed. Thus, 
the relation of hierarchical positions of the current 
screen page and the destination page can be immedi- 
ately known. 

Now, with reference to Fig. 21 , a page turning appa- 
ratus according to a sixth embodiment of the present 
invention will be described. In this embodiment, since 
colors of page turning buttons displayed on the screen 
of a display unit 1 are changed corresponding to hierar- 
chical and functional positions of the destination pages 
in the screen page hierarchical chart, a screen color 
data table 51 and a screen control processing portion 
53 are added. The screen color data table 51 stores 
colors of page turning buttons. The screen control 
processing portion 53 determines the colors of page 
turning buttons in screen data d2 received from a man- 
machine processing portion 9 based on the screen 
color data table 51 and outputs button color setup 
screen data d5' to a display processing portion 15. 

Fig. 22 shows an example of page turning button 
information stored in a screen data table 7. In this 
embodiment, individual button type numbers have des- 
tination page names (for example, "function 1", function 
2", and function 3") so that the user can easily know the 
relation between page turning buttons and destination 
pages. 

Fig. 23 shows a screen image GMk corresponding 
to screen page number Mk in the screen data table 7 
shown in Fig. 22. In Fig. 23, P1, P2, and P3 are page 
turning buttons corresponding to button type numbers 
1 , 2, and 3, respectively. 

Fig. 24 shows an example of data stored in a 
screen page hierarchical data table 11. The screen 



page hierarchical data table 11 has a screen page 
number field, a hierarchy number field, and a function 
number field. 

As shown in Fig. 25, the screen color data table 51 

s has a screen color data by function field 51a and a 
screen color data field 51b. The screen color data field 
by function field 51a stores screen color numbers corre- 
sponding to individual function numbers. The screen 
color data field 51b stores color numbers representing 

w densities of screen colors corresponding to hierarchy 
numbers. 

Fig. 26 shows an example of a page group corre- 
sponding to a function number k of hierarchy (hierarchy 
numbers M, M + 1 , M + 2, and M + 3) in the screen page 

15 hierarchial chart. Although the hierarchical positions of 
the screen M k , screen (M + 1) kl screen (M + 2) k) and 
screen (M + 3) k are different from each other, they are 
included in the same function group. 

Now, with reference to Figs. 21 to 26, the operation 

20 according to this embodiment will be described. In this 
operation, for example, the screen page shown in Fig. 
23 is displayed. 

When the man-machine processing portion 9 
receives input data d1 corresponding to a selected page 

25 turning button from the input processing portion 5, the 
man-machine processing portion 9 obtains screen data 
d2 from the screen data table 7 shown in Fig. 22 and 
outputs the screen data d2 to the screen control 
processing portion 53. The screen data d2 is composed 

30 of a destination page number M kl button information 
displayed on the destination page, and a button display 
region. The screen data d2 has default values of button 
colors regardless of button types. 

The screen control processing portion 53 refer- 

35 ences the screen page hierarchial data table 1 1 shown 
in Fig. 24 and the screen color data table 51, deter- 
mines colors of page turning buttons displayed on the 
screen based on the destination page numbers set for 
the buttons, and outputs button color setup screen data 

40 d5' to the display processing portion 1 5. In other words, 
since page turning buttons corresponding to button type 
number 1 having destination page number (M + 2) k , cor- 
responding to button type number 2 having destination 
page number (M + 1) k , and corresponding to button 

45 type number 3 having destination page number (M + 
l) k+1 are displayed on a screen displaying the page of 
number M k , screen color numbers W, W, and X are set 
up to the page turning buttons based on the screen 
page hierarchical data table 1 1 shown in Fig. 24 and the 

so screen color data table 51 shown in Fig. 25. Color num- 
bers 64, 1 9, and 20 that represent color types and den- 
sities are defined according to the screen color numbers 
W, W, and X and hierarchy numbers of individual desti- 
nation pages. Thus, colors of page turning buttons to be 

55 displayed are set up. 

The display processing portion 15 displays a 
screen image GMk as shown in Fig. 23 on the display 
unit 1 corresponding to the button color setup screen 
data d5' received from the screen control processing 
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portion 53. 

A page turning button P1 corresponding to button 
type number 1 , a page turning button P2 corresponding 
to button type number 2, a page turning button P3 cor- 
responding to button type number 3 having destination 
page names "function 1", "function 2", and "function 3" 
are displayed on the screen GMk The color type of the 
"function 1" button P1 is the same as the color type of 
the "function 2" button P2. However, the color density of 
the "function 1 n button P1 is different from the color den- 
sity of the "function 2" button P2. The color type of the 
"function 3" button P3 is deferent from the color types of 
the "function 1" button P1 and the "function 2" button 
P2. Thus, the user can know that the "function 1" and 
the "function 2" are functions in the same group. 

Thus, in this embodiment, the user can recognize 
the hierarchical and functional relation between the 
page turning buttons displayed at a glance and quickly 
know the method of turning the current page to a 
desired page. 

In addition, when shapes of buttons to be displayed 
on the screen are defined with function numbers or hier- 
archy numbers in the screen color data table 51, page 
turning buttons can be displayed in different shapes cor- 
responding to functions and hierarchical positions. For 
example, the "function 1" button P1 and the "function 2" 
button P2 may be displayed as a square and the "func- 
tion 3" button P3 may be displayed as an ellipse on the 
screen displaying the page of number Mk shown in Fig. 
23, respectively. 

Although the present invention has been shown 
and described with respect to best mode embodiments 
thereof, it should be understood by those skilled in the 
art that the foregoing and various other changes, omis- 
sions, and additions in the form and detail thereof may 
be made therein without departing from the spirit and 
scope of the present invention. 

Claims 

1. A page turning apparatus for use with a computer 
system, the apparatus comprising: 

a display unit; 
an input unit; 

means for placing a page turning symbol on a 
page displayed on a screen of said display unit; 
means for turning a current page on the screen 
to a page related to the page turning symbol 
which is selected by said input unit; and 
means for representing a hierarchical relation 
between a current screen page displayed on 
said display unit and a page that can be turned 
from the current screen page. 

2. The page turning apparatus as set forth in claim 1 , 
wherein said representing means comprises: 

means for placing a guide display symbol on 



the page displayed on the screen of said dis- 
play unit; and 

means for displaying a screen page hierarchi- 
cal chart representing a hierarchical relation 
s between a current screen page and other 

pages that can be displayed on the screen of 
said display unit when the guide display symbol 
is selected by said input unit. 

io 3. The page turning apparatus as set forth in claim 2, 
wherein said displaying means is adapted for dis- 
playing a screen page hierarchical chart so as to 
distinguish a page symbol corresponding to the cur- 
rent screen page in the screen page hierarchical 

15 chart. 

4. The page turning apparatus as set forth in claim 3, 
wherein said displaying means is adapted for dis- 
playing a symbol corresponding to the current 

20 screen page of the page symbols in the screen 
page hierarchical chart with a different color. 

5. The page turning apparatus as set forth in claim 2, 
wherein said displaying means comprises: 

25 

means for storing information representing 
hierarchical positions and function types of 
individual screen pages; and 
means for generating the screen page hierar- 
30 chical chart based on the information repre- 

senting the hierarchical positions and function 
types. 

6. The page turning apparatus as set forth in claim 2, 
35 further comprising: 

means for turning a current page on the screen 
to a page corresponding to a page symbol of 
the screen page hierarchical chart when the 
<o page symbol is selected by said input unit. 

7. The page turning apparatus as set forth in claim 1 , 
wherein said representing means comprises: 

45 means for coloring the page turning symbol 

corresponding to a hierarchical position of a 
destination page displayed by the page turning 
symbol. 

so 8. The page turning apparatus as set forth in claim 7, 
wherein said coloring means comprises: 

means for storing hierarchical position informa- 
tion of the screen page hierarchy for individual 
55 page numbers and screen color information of 

the page turning symbols at individual hierar- 
chical position of pages displayed by the page 
turning symbols; and 

means for setting up the colors of the page 
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turning symbol to be displayed on said display 
unit based on the screen color information. 

9. The page turning apparatus as set forth in claim 1 , 
wherein said representing means comprises: s 

means for coloring the page turning symbol 
corresponding to a function type and a hierar- 
chical position of a destination page displayed 
by the page turning symbol. 

10. The page turning apparatus as set forth in claim 9, 
wherein said coloring means comprises: 



1 3. The page turning apparatus as set forth in claim 1 1 , 
wherein said displaying means comprises: 

means for storing information representing 
hierarchical positions and function types of 
individual screen pages; and 
means for generating the screen page hierar- 
chical chart based on the information repre- 
senting the hierarchical positions and function 
types. 

14. The page turning apparatus as set forth in claim 1 , 
further comprising: 
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means for storing screen information repre- 15 
senting a hierarchical position and a function 
type in the screen hierarchy of individual 
screen page numbers; 

means for storing screen color information for 
the page turning symbol corresponding to the 20 
function type and the hierarchical position of a 
page displayed by the page turning symbol, the 
density of the color of the page turning symbol 
varying corresponding to the function type of 
the page related to the page turning symbol; 25 
and 

means for setting up the color of the page turn- 
ing symbol displayed on said display unit corre- 
sponding to the screen information and the 
screen color information. 30 

1 1 . A page turning apparatus for use with a computer 
system, the apparatus comprising: 



means for placing a cancellation symbol on a 
page displayed on the screen of said display 
unit; and 

means for restoring a current page on the 
screen to a page preceding the current page 
when the cancellation symbol is selected by 
the input unit. 

1 5. The page turning apparatus as set forth in claim 1 4, 
wherein said restoring means comprises; 

means for storing screen page information dis- 
played on said display unit when said turning 
means outputs a destination page to said dis- 
play unit; and 

means for outputting the screen page informa- 
tion stored in said storing means to said display 
unit when the cancellation symbol is selected 
by said input unit. 



a display unit; 
an input unit; 

means for placing a page turning symbol on a 
page displayed on a screen of said display unit; 
means for turning a current page on the screen 
to a page related to the page turning symbol 
which is selected by a predetermined opera- 
tion; and 

means for displaying a screen page hierarchi- 
cal chart representing a hierarchical relation 
between a current screen page and a page that 
can be displayed by the page turning symbol 
when the page turning symbol is selected with 
another operation different from the predeter- 
mined operation by said input unit. 

12. The page turning apparatus as set forth in claim 1 1 , 
wherein said displaying means is adapted for dis- 
playing a page symbol corresponding to the current 
screen page in the screen page hierarchical chart, 
a page symbol corresponding to a destination page 
that can be displayed by the selected page turning 
symbol, and a line connecting both the symbols 
with a different color. 



35 16. A page turning apparatus for use with a computer 
system, comprising: 



a display unit; 
an input unit; 

40 means for placing a page turning symbol on a 

page displayed on a screen of said display unit; 
means for turning a current page on the screen 
to a page related to the page turning symbol; 
means for placing a cancellation symbol on a 

45 page displayed on the screen; and 

means for restoring a current page on the 
screen to a page preceding the current page 
when the cancellation symbol is selected by 
said input unit. 

50 
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FIG. 7 
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(54) Page turning apparatus for use with computer system 

(57) Symbols of a plurality of page turning buttons 
and one guide display button are displayed on a screen 
(1) of a computer system (3). A page turning apparatus 
for use with a computer system has a screen data table 
(7) that stores information of page turning buttons for 
individual pages to be turned and information of pages 
displayed by the page turning buttons. When one of the 
page turning buttons is selected by an input unit (2) 
such as a mouse, the page turning apparatus obtains 
page information corresponding to the selected page 
turning button from the screen data table (7) and 
replaces the current screen page of the computer sys- 
tem (3) with a page corresponding to the obtained page 
information. In addition, the page turning apparatus has 
a screen page hierarchical data table (1 1) correspond- 
ing to functions of pages that can be displayed. When a 
guide display button is selected by the input unit such as 
the mouse, the page turning apparatus generates a 
screen page hierarchical chart that hierarchically repre- 
sents the relation of individual pages based on the 
screen hierarchical data table, changes the color of a 
part of the screen page hierarchical chart so as to dis- 
tinguish the current screen page in the screen page 
hierarchical chart, and displays the screen page hierar- 
chical chart as a window on the screen (1) of the com- 
puter system (3). 
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